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I.   n]TR0DUCTI01T. 

On  account  of  the  high  and  lasting  degree  of  immvmity  it  imparts  to 
the  individual  and  its  almost  perfect  protection  of  the  cominunity,  vaccination 
agr.ir.st  small  pox  has  been  adopted,  s.s  the  first  measure  in  public  health  work, 
in  alnost  every  country  where  preventive  medicine  is  practised.  It  seems, 
therefore,  desirable  that  during  the  period  of  foundation  v.-ork  in  preventive 
nedicine  in  a  country  like  China,  vrhere  even  the  elements  of  sanitation  have 
been  sadly  neglected,  that  the  line  of  action  should  be  concentrated  first 
on  a  disease  like  smallpox  which  can  be  controlled  quite  effectively  by  vac- 
cination. 

In  our  experience  v/ith  several  outbreaks  of  smallpox  in  Piongkong, 
T;e  found  that  the  people,  as  a  v,'hole,  took  to  vaccination  most  readily  v.hen 
once  the  protection  it  afforded  vras  made  known.  Instances  of  the  "cons^-.:'- 
ious  objector"  on  the  part  of  the  people  has  not  been  knovm;  this  is  an  indi- 
cation that  the  public  healtli  situation  in  China,  which  in  the  face  of  it 
appears  almost  insurmountable,  presents  a  ray  of  hope  which  is  encouraging 
even  to  the  pessir.ist.  It  seems  therefore  highly  desirable  that  vaccine  virus 
be  produced  in  China  on  a  large  scale  in  order  to  encourage  this  phase  of 
public  health  work. 
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It  may  perhaps  bo   of  interest   first  to   survey   its  pr  nrirai    sources 
of  supply  iri  China.  Vaccine  virus  is  produced  in  the  following  places  there: 

1.  Ilnnel^ori^     (a)   CJovernment  Bacteriolosical  Institute, 

(b)   Dr.   C.  1.'.  Ueanley's  Laboratory, 

2.  Shanghai  Shanghai  Ivluiiicipality  Health  Department  Laboratory. 
Of  the  tyro  establishments  in  Honj^Vong,  the  fonner  is  only  interested  in  the 
oroduction  of  vaccine  virus  to  meet  the  requirements   of  the  residents  Trithin 
the  British  possession,    and  the  latter  is  a  private  undertaking  vrhich  supplies 
the  product   in  various  parts  of  China.  The  Shanghai  I.'unicipality  Laboratory 

is  pri'-arily  concerned  '.vith  its  production  for  the  supply  of  the  international 
settlement,  but  it   also  sends   out   i-i-s  product   for  sale  outside  vrhen  requested. 
'^Then  offered  for  sale  the  prices  charged  are  in  all   cases  considerably  high 
as  compared  to  the  actual  cost   of  production.   In  anj'  case  the   stock  on  hand 
of  0.11  these  establishments  has  not  been  usually   sufficient  to  meet  the  de- 
mand  even  of  its  ovm  city  in  times   of  serious  outbreak  of  smallpox,   and  re- 
sort- has  frequently  to  be  made  to  various  Japanese  vaccine  institutes  to 
supplement   local   supply. 

To  fam.iliarise   ourselves  -with  "-he  practical  points  in  the  prepara- 
tion of  vaccine  virus  with  a  viisrw  to  their  possible  future  application,  we 
have  tal:en  for   special   study  this  subject.  Ho  apologj'  is  therefore  needed 
for  presenting  a  paper  vrhich  is  neither  illuminating  nor  contributing  to  the 
advanc-^r.ent   of  our  knmrledge  already  acquired   on   it.   It   is  proposed  to  con- 
sider in  general  first  the  various  aepects  in  its  preparation,   and  then  to 
illustrate  the  actual  methods   adopted  for  its  propagation  by  describing  in 
detail  that  in  vogue  at  the  Vaccine  Laboratory  of  the  New  York  City  Health 
Department  in  this  Coventry,   and  that  of  the  Government  Lymph  Establishment  at 
Ilenclcn   in  Engleind,  both  of  vrhich  places  were  visited  last  summer. 
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As  the  first  measure  in  immunology  ir.ay  perliapa  be  duly  ascribed  to 
vaccination  agairst  smallpox  which  furnishes  an  excellent  illustration  of  some 
of  the  fundamental  phenomena  of  irfection,  susceptibility  and  resistance,  it 
may  not  be  out  of  place  here  to  say  a  few  words  on  its  historical  development. 

Long  before  the  Christian  ere.  the  Chinese  have  learnt  the  protection 
to  be  derived  from  inoculation  against  smallpox.  This  was  done  by  plugging  the 
nostrils  with  absorbent  material  soaked  in  a  mixture  of  the  pustular-crustaceous 
matter  taken  from  the  eruption  of  a  smallpox  patient,  or  by  blovring  the  crushed 
fresh  crusts  through  a  small  pipe  ir.to  the  nostrils.  Owing  to  the  severe  re- 
action set  up  and  its  attendant  danger,  the  practice  has  never  gained  much 
popularity. 

■.Tith  the  discovery  of  Jenrier  in  1793  bovine  vaccine  virus  vfas  intro- 
duced, but  in  those  early  days  it  was  customary  to  inoculate  human  beings  with 
material  obtained  from  the  pustules  of  those  previously  vaccinated.  The  great 
drawbacks  to  this  practice  are  the  inadequacy  of  the  supply  upon  the  appear- 
ance of  an  outbreak,  and  the  possibility  of  transmitting  syphilis  and  perhaps 
other  diseases.  Later  on  Galbiati  began  the  use  of  bovine  virus  in  1803  in 
ITaples  and  his  siiccessor,  llegri,  introduced  its  practice  in  Paris  in  1864, 
and  in  1870  its  use  was  first  brought  into  this  country. 

The  great  objection  thon  to  its  universal  application  was  due  to 
ita  contamination  vrith   extraneous  organisms,  but  since  Copeman  in  1891  shorred 
how  to  purify  it  with  glycerine,  it  has  come  into  general  use. 

In  this  paper  vre  are  primarily  concerned  with  the  production  of  vac- 
cine virus  obtained  from  calves.  For  descriptive  purposes  its  preparation  ie 
best  considered  under  the  following  main  headinf:s:-  3eed  virus,  vaccinifer 
f.nd  vaccine  virus. 


TTT.   SEED  VIITTG. 

This  refers  to  the  virus  used  on  vaccinating  calves  or  other  animals 
for  propagating  vaccine  virus  for  human  use. 

1.  Choice  of  Seed  Virus. 

Seed  virus  is  one  of  the  most  important  factors  in  the  preparation 
of  vaccine  virus.  Experts  in  various  laboratories  cannot  agree,  hovreverj  as  to 
vfhich  is  the  best  kind  of  seed  virus  to  use.  As  a  result  of  this  lack  of  uni- 
formity of  opinion  among  propagators  we  find  quite  a  variety  advocated.  In  the 
choice  of  a  seed  virus  for  use  we  have  to  learn  from  the  experience  of  those 
who  have  adopted  a  virus  knovm  to  b^  reliable  and  efficient. 

2.  ^'arieties  of  Seed  Virus. 

Tie   may  call  attention  here  to  the  follovring  principal  kirds  of  seed 
vi  ■  h  and  their  preparations: 

a.  Human  Virus.-  This  consists  of  sterilized  bone  slips  charged  from  seri»". 
exuding  from  ruptured  typical  vesicles  of  previously  vaccinated  child- 
ren. On  the  fifth  day  after  vr'.coination  from  one  to  tvro  hundred  slips 
may  be  charged  from  each  child.  The  slips  are  then  allowed  to  dry  for 

a  minute,  and  then  placed  in  a  sterilized  box  and  preserved  in  cold 
storage  where  they  vrill  remain  active  for  about  two  to  three  weeks. 
This  method  is  difficult  to  secure  at  all  times  and  has  therefore 
practically  dropped  out  of  use. 

b.  Glycerinated  Bovine  Virus.-  This  is  just  the  same  as  the  virus  issued 
for  human  vaccination.  It  is  a  glycerinated  bovine  virus  wltich  has  been 
ripened  for  several  months  and  used  to  vaccinate  succeeding  calves.  It 
is  still  very  largely  used  by  various  vaccine  establishments  as  tlic-ir 
only  soei  virus,  although  the  experience  of  many  investigators  indi- 
cates that  such  virus  becomes  attenuated  after  a  varying  number  of 
calf  passages. 


c«  GlycerJnubed  Yaflcin-^.-  This  is  a  virus  derived  from  calves  whioh  have 
been  vaccinated  with  an  emulsion  of  hinrar  vaccination  crusts.  It  pro- 
duces a  good  vaccine  virus,  but  as  it  requires  the  regular  collection 
of  hunan  crusts  it  is  not  applicable  in  practice  for  the  average  labora- 
tory. 

d.  Rabbit  Seed  Virus.-  This  is  obtained  by  vaccinating  rabbits  vfit}i  stock 
bovine  virus  and  then  carrying  it  on  from  rabbit  to  rabbit  subsequently. 
In  England  this  has  been  used  as  seed  virus  exclusively  since  1906,  and 
has  been  found  to  give  excellent  results  so  far. 

It  is  prepared  in  the  following  manner:-  A  rabbit  with  soft  white  skin, 
preferably  between  6-8  v;eel:s  old,  are  used  for  this  purpose.  An  area 
on  its  flanks  is  shaved  and  '.rashed  free  fror  soap.  YThen  dry  it  is  irri- 
tated with  sterile  sand  paper  or  match  stick  and  vaccinates!  by  rubbing 
in  the  vaccine  vdth  a  spatula.  The  vaccine  before  being  applied  on  the 
animal  is  diluted  with  equal  parts  of  water.  The  pulp  is  collected  on 
f^he  third  or  fourth  day.  The  average  yield  from  each  rabbit  is  0.4  gram. 
This  pulp  is  ground  into  small  particles  and  then  diluted  with  six 
times  by  weight  of  glycerine  solution  before  being  stored  aTray  in  the 
refrigerator.  It  is  suitable  for  use  after  ripening  there  for  a  fort- 
night, but  it  also  keeps  potent  for  several  years.  Dilute  it  vdth  equal 
parts  of  glycerine-water  mixture  before  use  for  vaccinating  calves. 
About  one  cubic  centimetre  ought  to  be  sufficient  for  the  vaccination 
of  one  calf,  although  the  amount  varies  with  the  extent  of  the  vaccina^ 
araa. 

e.  nunan-Calf-Rabbit  Seed  Virus.-  This  is  the  seed  virus  used  by  the  Tew 
York  City  Health  Department  for  the  propagation  of  tlx^ir  vaccine  virus 
which  is  guaranteed  to  give  lOOjS  takes  on  primary  cases  of  vaccination. 
The  seed  virus  is  produced  thus:  Crusts  are  co]l-.cted  from  healthy 


-8- 


childr^  about  nineteen  days  after  successrul  vaccination. 
These  crusts  are  ground  up  with  sterile  water  into  a  fine  paste  and 
inoculated  directly  irln   an  area  about  six  inches  square  upon  the  abdo- 
men of  a  calf;  the  remainder  of  the  animal  can  be  used  for  vaccinating 
in  the  ordinary  way.  The  pulp  from  this  special  area  is  separately  col- 
lected and  treated  in  the  usual  manner.  After  being  ripened  and  tested 
this  bovine  virus  from  human  seed  is  then  used  in  a  dilution  of  one 
to  twelve-and-a-half  parts  of  normal  salt  solution  to  vaccinate  rabbitr 
The  seed  is  rubbed  veil  into  the  freshly  shaven  skin  of  the  back.  Four 
or  five  days  after,  -the  pulp  is  removed,  ground  and  diluted  in  the  pro- 
portion of  one  part  of  pulp  to  eight  parts  of  glycerine  solution.  Each 
rabbit  yields  about  4  c.c.  of  this  emulsion,  and  the  product  from  four 
rabbits  is  required  for  the  vaccination  of  one  calf  in  the  New  York 
City  Vaccine  Laboratory, 
5.  Retrovaecination. 

To  maintain  the  efficiency  of  the  virus  from  generation  to  generation 
some  form  of  retrovaecination  or  reinforcement  of  the  vaccine  virus  appears  to 
be  necessary;  some  investigators  claim  that  without  its  omploynent  it  is  practi- 
cally impossible  to  produce  vaccine  virus  whose  potency  can  be  relied  upon 
aft'?r  repeated  passage  through  the  same  species. 

Retrovaecination  consists  in  carrying  the  vaccine  virus  back  from  man 
to  calf  or  in  passing  the  virus  from  man  through  rabbit,  monkey  or  other  sus- 
ceptible animal  and  then  again  to  calf.  This  change  of  species  helps  to  main- 
tain the  potency  of  the  virus  for  an  indefinite  time,  and  furthermore,  such 
transfer  fror.  one  species  to  onother  also  leaves  behind  certain  associated 
organisTTiS  which  may  gain  increased  virulence  with  successive  passage  from 
.r^r.nl  to  animal  of  the  same  species. 
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A  vaocinifer  is  an  aninal  employed  for  the  production  of  vaccine 
virus.  Various  animals  such  as  rabbit,  donkey,  carabao  (buffalo),  monkey, 
camel,  goat,  sheep,  pig  and  other  susceptible  anirala  have  been  used.  Most 
of  these  are  inferior  to  the  calf  in  the  amount  of  virus  or  the  typical  cha- 
racter of  the  vesicles  produced.  For  our  purpose  we  may  consider  briefly  a  few 
of  the  more  important  ones. 
1.  C Voice  of  Vac c in i far. 

Although  preference  is  generally  given  to  the  calf,  but  in  case  of 
emersenoies  other  animals  may  have  to  be  used.  In  the  tropics,  especially  in 
the  Dutch  East  Indies  and  the  Philippine  Islands,  the  carabao  has  been  found 
to  yield  a  more  satisfactory  virus  for  use  in  those  regions.  It  may  thus  be  of 
interest  to  consider  this  question  of  the  choice  of  vaccinifers. 

a.  Rabbits.-  The  value  of  rabbibs  as  vaccinifers  were  emphasized  by  Cal- 
nette  and  Ciuerin.  The  virus  o''  the  vaccine  obtained  remains  constant 
for  a  long  period,  but  the  chief  objection  is  the  large  number  of 
animals  to  be  handled  in  order  to  produce  a  sufficient  supplj'.  The 
rabbit  is  vaccinated  on  its  back,  and  the  average  amount  of  pulp 
obtained  from  each  is  about  36  centigrgim  only. 

:ioguchi  showed  that  vaccine  virus,  free  from  all  associated  bacteria 
by  means  of  suitable  disinfecting  agents,  can  be  propagated  in  a  pure 
state  by  vaccinating  the  testicles  of  rabbits.  The  ground  up  testicu- 
lar emulsion  forms  the  vaccine  virus.  Tests  carried  out  at  the  Hew 
York  City  as  well  as  the  State  Health  Department  laboratories  indicate 
that  the  chief  disadvantages  of  this  method  are  from  the  standpoint  of 
practicality  and  the  difficulty  of  producing  a  virus  the  potency  of 
.'hich  can  be  depended  upon  in  all  cases. 
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h*   Donkey. -'According;  to  3olnet  and  Huon  the  donkey  is  a  very  good  vacc".;.!.- 
fer,  especially  vdtii  young  donkey.  Ordinary  calf  vaccine  viru: 
as  seed,  and  its  passage  through  the  donkey  increases  its  virulence,  con- 
siderably, '''his  "asino-vaccine"  thus  obtained  imnunizes  more  rapidly 
than  that  of  the  oalf,  the  immunity  being  developed  in  five  days.  It 
can  therefore  be  employed  by  preference,  so  the  authors  claim,  during 
an  epidemic  and  especially  upon  persons  who  resist  vaccination  with  the 
ordinary  virus  from  the  calf.  The  asino-vaccine  must  be  ripened  for  at 
least  tr.re?  vreeks  before  use.  It  attains  its  maximum  activity  only  when 
calf  vaccine  is  used  as  seed  virus,  but  if  the  asino-vaccine  be  used 
instead  the  potency  of  the  vaccine  produced  is  greatly  dir.inished. 

c.  Carabao.-  In  tropical  countries  one  of  the  great  obstacles  to  successful 
vaccination  in  rer.ote  places  is  the  difficulty  of  making  available  a 
potent  virus,  as  in  riany  places  in  the  tropics  ice  cannot  be  obtained 
for  the  transpo^'tation  and  storage  of  the  ordinary  vaccine  virus. 

Dr.  Biiland  of  Java  devised  a  nethod  of  making  vaccine  which  will  re- 
tain ite  potency  at  ordinary  t:ropical  temperature  up  to  100*F  for  a  pe- 
riod of  ^"wo  months.  This  vaccine  is  prepared  as  follovrs: 

1.  Seed  virus  is  humanised  vaccine:  this  is  innoculated  into  calf. 

2.  Calf  vaccine  is  innoculated  into  rabbi*-. 

3.  Rabbit   "    "      "       "   calf. 

4.  Calf  "       "   carabao. 

The  carabao  pulp  is  emulsified  with  trfo  parts  of  glycerine  and  placed 
at  room,  temperature  for  four  days.  After  that  it  is  transferred  to  the 
refrigerating  cha]T:ber  and  kept  at  -S'C.  This  emulsion  is  diluted  vrith 
ten  parts  of  glycerine  solution  immedaitely  before  use, 

d.  Calf.-  For  conunercial  and  other  reasons  the  calf  is  generally  used  in 
vaccine  worV.  A  healthy  female  calf  from  two  to  four  months  old  is 
preferable.  Gunh  a  young  calf  is  more  readily  handled,  the  skin  is 


more  tenfffer  and  the  resulting  eruption  is  moro  abundant  and  runs  a 
more  typical  course.  An  older  animal  tr.ay  also  be  ueod,  but  the  pulp- 
obtained  fror  it  is  no';  so  easily  emulsified.  Besides,  vrith  a  young 
ca]  f  a  milV  diet  may  be  used;  tliis  avoids  the  possibility,  thou^^h 
slight,  of  dust  contamination  from  dry  feed.  For  the  rest  of  our  paper 
'.re  shall  deal  mainly  v/ith  vaccine  propagation  on  calves. 
:iie  TTse  of  Calf  as  Vaccinifer. 


Calves  for  use  in  vaccination  work  may  be  acquired  either  by  purchase 
or  b^'  hire.  The  foiiner  is  commonly  adopted  in  this  country  v/h-^re  the  animals 
after  Ijeing  vaccinated  are  required  by  goverrmient  regulations  to  be  autopsied. 
The  latter  is  a  more  economical  vrc.;'  of  operating  and  is  practised  in  Great 
Britain,  The  animals  after  use  are  returned  to  the  contractor  v.'ho  is  required 
to  slaughter  them  and  to  produce  an  autopsy  report  from  the  government  veteri- 
narian 

a.  Preparation  of  Calf.-  The  co.lf  vrhen  acquired  is  held  in  quarantine  for 
about  a  week  and  is  kept  under  observation  by  a  veterinarian  to  deter- 
mine the  absence  of  infection  such  as  tuberculosis,  foot-and-mouth 
disease,  tebanus,  fever,  diarrhoea  or  skin  eruptions  of  any  kind.  In 
some  cases  it  is  tuberculin  tested,  but  vrith  a  good  veterinary  in- 
spection this  test  may  be  dispensed  with. 

Separate  stables  are  kept  for  calves  under  observation  and  those  under 
vaccination.  The  vaccinated  calf  is  held  in  special  stall  which  is 
moderately  lighted,  kept  free  from  dust  and  screened  to  keep  off  in- 
sects. The  te>nperature  of  the  animal  is  taken  daily  and  the  eruption 
at  each  stage  of  the  disease  is  v.htched. 

In  tht  j;st  appointed  laboratory  the  animal  is  fed  on  railk,  n 
straw  being  used  for  any  pxirpose:  when  used  it  is  first  autoclaved. 
•'crwever,  in  tl--"  average  laboratory  no  special  attention  is  paid  to 
rnmal  fodd-  'ffect  the  finished  product  at  all. 
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h,   Treparati^n  of  Site  of  Yftcoination.-  Previous  +-.o  vaccination  the  animal 
is  clipped  and  given  a  thorouch  cleansing  v/hich  includes  the  feet  and 
tail;  this  practice,   ho-.rover,    is  i    '    universally  followed.  The  abdoririal 
wall  between  the  tip  of  the  sternum  and  the  pubis  including  the  sid^es 
of  the  thighs  and  flanks   is   shaved.   Just  preceding  the  vaccination  the 
animal  is  fastened  to  the   operation  table  and  the  site  to  be  vaccinated 
is  thoroughly  scrubbed  with  hot  water,   green  soap  and   sofb  brush,   fol- 
lorred  by  sterilized  water.  The  parts  are  then  dried  vrith  a  sterile  to^Tel. 
The  US'?   of  germicidal   solutions  are  not  desirable  for  the  reason  th'\t 
they  are   apt  to  destroy  the   seed  virus. 

Authorities  differ  as  to  the  extent   of  vaccination  permissible   v...    ..  c^'^i. 
Some  vaccinate  a  larger  and   others  a  smaller  area.  It  is  not  vrise  to 
over-vaccinate  as  this  may  result  in  the  production  of  a  vaccine  virus 
of  decreased  potency. 

c.  I.'.gtho;l   of  Vaccination.-  The  usual  method   is  to  malre  long  superficial 
incisions  rrith  a  sharp  scalpel  about   one  centimeter  apart   in  the   skin. 
■"■r.   order  to  avoid  bleeding  the  incisions   should  not  be  too  deep.   Seed 
virus  is  gently  rubbed  into  these  incisions  with  a  spatula.  The  parbs 
are  then  alloiTed  to  dry  and  are  left  entirely  uncovered. 
:.3  to  the  best   season  for  vaccination  it   seems  that  - 
:-ear  are  suitable  for  vaccinatinri  -miA-  c.  ,r.     '    ",•.  ■-  •  . 
■.vhich  are  rather  unfavorable. 

The  period   of  ircubation  varies  under  different  conditions.  Ordinarily, 
■rlthin  forty-eight  hours   of  vaccination  the  scratches  are  pinkish, 
slightly  raised  and  papular,   and  v.-ithin  five   or  six  days  the  vesicles 
ore  vrpT'    ••  ..r,-i --.-•' ,   t'v      -.,,it.  -•  r   collected  from  the  animal  about  th^? 
fifth  gather  It  as  sarly  as  possible  in 

•der  to  avoid  center.'  ction  which  may  occur  irtien  the  vesicl-Ds 

suppurate.  When  '  ■    day  it  is  -unreliable. 


f? 


cl.  Collection.-   .       virus  is  collected  the  aninal  is  placed  upon  'Vu 
operation  table.  The  vaccinated  area  is  thoroughly  washed  vrith  soap, 
rtevile  water  and  gau7.e,  and  mopped  dry  vfith  sterile  gauze.  The  soft 
..,•;,,.  .^,,.,  i^  scraped  of f  ^vlth  a  curette  e.nd  collected  in  a  sterile 
vessel)  the  pulp  from  each  animal  being  put  into  a  separate  container. 
The  avei'age  output  from  each  calf  is  about  20-40  grams  of  pulp. 
It  is  desirable  that  only  typical  and  characteristic  vesicles  should 
be  removed.  On  account  of  th'=  extrem.ely  variable  nature  of  the  erup- 
tion the  decision  as  to  the  collection  of  the  vesicles  should  rest 
on  the  judgment  and  experience  of  the  person  in  cliarge. 
After  the  pulp  has  been  collected,  the  animal  is  killed  and  th:'_   .^  . 
examined.  If  the  autopsy  shmrs  any  signs  of  tuberculosis  or  any  other 
disease  fv?  virus  is  discarded. 

Complete  records  are  k'^pt  of  each  animal  and  the  product  obtained 
from  it. 


VACCIITE  VIRUS. 


Vaccine  virus  is  any  substance  containing  the  virus  of  cow-pox,  and 
which  has  been  so  treated  as  to  be  suitable  for  use  in  the  active  immui\i3ation 

of  h\)n?.n  h=;ing3  against  small  par. 

1,  Di:'' - :  ^'rion  b^t-.veer.  V^cci*""'  F"l"  ".•■''  ''-_r.,^A-^r.   T.r.„pV^ 

■"  i  ^  ■.TD,  The  pulp  coti- 

nists  oC   the  entire  vesicle  with  its  con  1  from  the   '  , 

and  is  conpceed  of  epithelium.,  leucocytes,  lj?.cterz.o.j    .  ro-Uicts  of  i 
reaction,  the  fi-'''  -   '  nt  of  the  v  ■^r^■■,   debris,  etc.  The  lympi.  i- 
-  r-us  fluid  c  '•^'-  r-si--  erndes  fro-  th<>  brrken  v-r^.-le. 

-:'  of  the  active 
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o-*.thclial  cells/^nd  this  portion  is  largely  lost  v/hen  lymph  alone  Is  uae^l. 
Tho  pulp  which  includes  the  lymph  Vienoc  contains  the  virus  in  ^rc 
'ration,  ami  it  ia  ali';cst  exclu?'.vely  used  in  this  country  as  vaccine  virus, 
'"hat  is  temcJ  vaccine  virus  hero  is  generally  knovm  as  "lyiaph",  "vaccine 
lymph"  or  "calf  lymph"  in  other  English  speaking  countries.  Frnr.  the  above 
definitions  it  t.111  be  apparent  I.Viat  the  vrord   "lymph"  applied  to  tho  sub- 
tanco  prepared  from  the  pulp  is  undoubtedly  a  misnomer. 
2.   T:-eatp-ent  of  ::aterial  Collected. 

The  .'I'aterial  arising  frori  the  vaccination  of  the  calf  m3.y  be  treated 
in  several  Tfays: 

;..  FRESH  VACCDTE  VIRUS.-  This  is  taken  from  the  vesicles  of  the  calf  and 
used  directly  for  vacoinatf.nf;  human  beings.  The  Institut  Vaccinale  at 
Paris  still  prefers  the  use  of  this  kind  of  virus.  On  an  appointed 
time  the  calf  duly  prepared  is  taken  to  the  vaccination  station.  The 
vesicle  is  squeezed  at  its  base  bet-vreen  the  base  of  a  pair  of  forceps, 
and  some  of  the  contents  is  transferred  directly  from  the  calf  to  the 
arm  by  means  of  a  thumb  lancet  or  anj'  similar  instrument.  The  great 
objection  to  this  method  is  the  difficulty  of  having  the  animals  alvrays 
prepared  ready  for  use  whenever  required. 
3.  GLYCERIWATED  VACCIHE  VIRUS.-  This  consists  of  the  pulp  treated  with 
-lycerine  solution  rrhich  dilutes  and  purificc  it,  and  hence  is  pre- 
ferable. 'Ve  shall  consider  in  detail  the  '-  ^  glyoerinated 
vaccine  virus  which  is  the  form  nmr   almost  universally  used. 

a.  Dilution  and  Purification.-  To  the  pulp  collected  four  parts  by 
'.reight  of  glycerine  solution  may  be  added,  but  the  amount  -  ■  '  ^ 
a.-  a  r'll"  -''--.or-'r  .,_-«  -uv;-  ^^^^5^5,+  ^^,^...  ^^^j  (,Vij^j.^p4.^j,  f,/«  j.  ■ 

0^   glycerine  solution,  und  in  a  apecii-l 


jrindir-c  mc'^; -^le  :-■•  ',i  '^  ■;■••  n   !!•.•  jlass  rollers  of  a  DorL:;;^  .ilj; 
or  in  a  mortar  and  poatle.  The  glycerine  solution  ia  gradually 
added  and  the  grinding  repeated  until  the  pulp  is  thoroughly 
lirokon  vp  and  a  uniform  suspension  obtained. 

The  glycerine  solution  is  made  up  as  follows:  pure  glycerine  50^"', 
distilled  rater  49,^  and  phenol  1^. 

Glycerine  is  added  bot-h  as  a  diluent  and  as  a  preservative.  It 
destroys  the  non- spore-bearing  bacteria  ^rithout  at  the  saiae  time 
seriously  impairing  the  activity  of  the  virus.  However,  if  a  high- 
er percentage  than  50/^  of  glycerine  be  added  it  will  soon  render 
the  virus  inert.  Substances  other  than  glycerine  are  usdd  in  addi- 
tion for  the  purpose  of  purifying  the  virus.  Clove  oil  advocated  by 
Blaxall  is  used  extensively  in  British  vaccine  laboratories,  and 
carbolic  acid  first  introduced  by  Kitasato  is  adopted  in  Japan  as 
-,-ell  as  in  this  country. 

Freshly  prepared  vaccine  virus  is  said  to  ':>■.■    \^it;-':  .  ..'i-r  con- 
tact with  glycerine  in  a  refrigerator  ranging  from  one  to  three 
months,  the  virus  is  usually  freed  from  most  of  the  contaminating 
bacteria  and  becom.es  "ripe"  for  use.  The  glycerine  probably  des- 
troys the  bacteria  by  virtue  of  its  dehydrating  action.  The  time 
required  for  the  virus  to  ripen  depends  greatly  upon  the  tempera- 
ture. i:ost  of  the  bacteria  perish  in  thirty  days  at  15*  to  20*C. 
Approximately  the  ser.e  effect  may  be  obtained  at  37*C  in  a  fer; 
hours.  At  lo\'.'  temperatures  the  glycerine  has  practically  no  bant .  ' - 
cidal  effec-t  . 
b.  Tests  against  Con^ar.j.no.'^-!  ^n.-  V^.ccinc  virus  as  !'■  is  nov,-  prepared 
always  c.u'.-.'.nr,   •  '>."'-  ri".  ■'hie'':  are  for  the  most  -.■.■•■'■  '<^.i-:l-3s   t  ■>  rr 
and  R:-.  j  process  of  ri 


may  contain  from  a  few  thousand  to  over  r  million  b?.ct-..  l  - 
centimeter,  Ripsnol  virus  cor'-.'ilns  much  fewer  and  thea©  ar'- 
harmless  aaprophi'tes.  "'  is  ueod  only  when  plating  on  agar 

sho-ffs  that  the  numbers  of  bacteria  have  been  greatly  diminished  or 
are  entirely  absent. 

Of  the  great  many  diseases  which  are  sometimes  attributed  to  vaccine 
virus  v^e  may  perhaps  r.enbion  tetanus  and  foot-and-mouth  disease. 
At  the  U.S.  Hygienic  Laboratory  many  hundred  samples  representing 
enough  vaccine  for  a  million  and  a  half  vaccinations  have  been  tested 
•without  finding  any  evidence  of  tetanus  spore.  As  to  foo+--and-p.outh 
disease  it  Vias  been  foiml  i'-ino<?flTl)'i  i^  tn  i-.nnv^y  vh  to  r'n.n  hl-i-nn"!i 
cutaneous  inoculation, 

?he  follovring  laboratory  tests  may  be  ma.de  on  the  finished  product 
as  a  precautionary  measure: 

1.  Plate  a  loop  of  the  vaccine  upon  agar,  incubate  overnight  and 
count  the  colonies.  This  is  repeated  at  regular  intervals. 

2.  Put  five  drops  of  the  vaccine  into  glucose  broth  in  fermentatif 
tubes  and  incubate  for  evidence  of  gas  forming  organisms. 

Z.   If  the  fermentation  tube  culture  shovfs  gas  formation  within 

nine  days  inject  guinea  pig  with  culture  and  observe  for  ten 

days  for  evidences  of  tetanus. 
4,  Inoculate  a  guinea  pig  subcutaneously  with  0,25  c,c.  of  the 

freshlj'^  prepared  vaccine  and  watch  for  ten  days  for  signs  of 

streptococcus  infection. 

Storage  and  Effect  of  Temperature.-  The  vaccine  virus  from  eacli  ani- 


mal is  pitt  separately  in  convenient  sized  bottles  and  kept  in  cold 
storage  at  a  temperature  of  4*  to  8°F,  Vaccine  which  has  been  pub  up 
in  packages  ready  for  issue  may  be  kept  in  an  ice-box  at  a  tempera- 
ture of  3?"  to  40*F,  The  life  of  the  vaccine  or  the  length  of  time 
between  its  collection  and  its  use  varies  largely  aocording  to  the 
temperature  it  is  stored, 

Elgin  showed  that  vaccine  virus  exposed  to  a  low  temperature  in  a 
cold  stor:'--'^    rill  i-.-r-nin  ort^.-or*.  fni'  ■>   long  time  wlthout  detcriora- 


tion,  ^hab  stored  in  an  ice-chest  at  a  temperature  below  20* C  it 
deteriorates  slowly,  r.nd  when  exposed  to  room  temperature  especially 
in  the  suruner  months  it  rapidly  loses  it  potency.  The  Local  Goventi- 
nent  Board  sent  their  glycerinated  vaccine  virus,  kept  in  cold 
storage,  on  trips  around  the  vrorld  for  a  period  of  tyro   years  and 
after  its  return  to  England  the  virus  was  still  found  to  be  potent. 
This  confirms  the  observations  noted  as  to  its  keeping  qualities 
under  Icr/r  temperature. 
d.  Standard i Bat ion  and  Potency  Tests.-  Several  methods  are  employed  for 
deternining  the  effic?.cy  and  potency  of  vaccine  virus  before  distribu- 
ting it  for  general  use.  The  accepted  methods  agree  in  using  animals 
before  permitting  the  virus  to  be  used  on  man.  Theobald  Smith  recom- 
mends the  skin  of  the  calf  and  requires  that  the  eruptions  produced 
there  must  correspond  vrith  those  of  tlie  skin  of  a  child.  Calmette  and 
Guerin  as  vfell  as  Camus  employ  the  skin  of  the  rabbit;  while  Chaunier 
and  others  first  emploj'  animals,  and  then  observe  the  results  on  a 
few  children  before  issuing  the  virus.  There  is  agreement  among  the 
authorities  that  the  skin  of  the  rabbit  and  calf  are  reliable  indi- 
cations of  the  effects  produced  on  human  subjects.  Henseval  and 
Convent  believe  that  a  preparation  which  produces  on  the  skin  of  a 
rabbit  almost  confluent  eruptions  in  a  dilution  of  1  to  HOO  should 
be  considered  a  suitable  virus.  Bslin  uses  a  vaccine  of  loiovm  poten- 
cy as  control,  and  both  the  test  and  the  control  vaccines  in  a  dilu- 
tion of  1  to  1000  are  used  to  vaccinate  a  rabbit  and  the  results 
compared.  According  to  I-'.cCoy  the  ultimate  criterion  of  the  potency 
of  this  agtTit  is  the  percentage  of  "talces"  in  primary  cases  of  vac- 
cination. 

In  the  rev;  York  City  Health  Department  the  practice  is  to  r^--e  fif- 
teen inc^iiln'  i  nr  -.  .-.f  ^A.f'    >-t  -,.-  ^--.rni'io  -Hfiv-  n.,r,>i   -,  ,.^.-,r  •  nn  <:"l -•  M.--,-r..-_ 
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cinated  children.  These  must  all  ahow  a  perfect  tnke  before  tlie  vac- 
cine is  passed  as  up  to  standard. 
e.  Distribution.-  Al^er  having  passed  the  necessary  tesls  bhe  vacoir.c 
virus  can  be  put  up  for  issue  in  special  containers  such  as  glass 
vials  or  in  capillary  tubes. 

The  capillary  tubes  nre  filled  either  by  hand  or  by  the  vacuuin  method . 
T\\e   latter  is  the  more  efficient  and  is  also  a  goveinuaent  requireirient 
in  this  country.  As  success  vdth  the  vacuur.  method  depends  upon  care- 
ful manipulation  wre   may  jive  the  method  i-  "•■  '■^-  the  Hew  Yoi'k  City 
laboratory  in  detail I 

The  capillary  tubes  sealed  at  one  end  are  placed  vdth  the  sealed 

ends  uppenaost  in  a  cylindrical  container  together  with  a  glas? 

tube  o/lG  inch  in  calibre  open  at  both  ends.  This  glass  tube  i 

placed  ir  the  centre  of  the  capillary  tubes  and  is  used  for  iii- 

troducing  the  virus. 

S.5  CO.  of  vaccine  virus  to  every  300  capillary  tubes  is  tiie 

pxouiit  used.  After  introducing  the  virus  the  cylindrical  glass 

container  is  placed  in  a  vacuum  apparatus.  The  air  is  carefully 

exhausted  until  a  vacuum  of  18  inches  is  produced.  By  allowing 

the  air  to  re-enter  very  slowly  the  virus  rises  to  the  desired 

position,  usually  above  the  centre,  and  is  retained  in  the 

capillary  tubes. 

A  disc  of  vdre  gauze  of  !!o.20  or  Uo.4:0  mesh  is  placed  in  the  lo- 

\fer   part  of  the  container  to  prevent  the  ends  of  the  capillary 

tubes  from  sticking  to  the  bottom  of  the  container. 

To  avoid  vaccine  virus  running  up  the  outside  of  the  capillary 

tubes  they  should  not  be  packed  in  too  tightly. 

The  loss  by  imperfect  filling  of  tubes  with  this  method  is 

about  4,"^. 

These  cn.pillary  tubes  are  put  up  in  packages  on  which  are  marked  the 

date  of  issue  or  the  date  of  expiration.  In  Europe  it  is  not  ';hG 

custom  to  d?.te  vaccine  virus,  but  in  tlie  T^iited  States  is  r 

to  be  placed  on  each  package,  ianufact\jrers  here  generally  ;  ... 

products  as  not  reliable  after  a  certr.in  date  or  three  months  after 

bhe  date  of  issue.  The  virus  should  remain  active  for  at  least  three 

r.onths  provided  it  is  kept  during  the  whole  of  that  period  • 

perature  of  33*  to  lO'F  in  the  ice-box. 
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C.  DRIED  VAGgH'Z  VI'.\US.-  In  order  bo  aeciire  a  vaccine  v'lvrz 

keeping  qualities  and  capable  of  bransportation  for  long  distancoj 
bhe  vaccinal  matter  may  be  dried,  and  in  this  dry  state  it  vrill 
nain  potent  for  a  very  long  time.  Dried  vaccine  has  been  found  to  b'^ 
able  to  vdthstand  room  teiaperature  without  much  attenuation  of  its 
virulence.  It  is  thus  a  preferable  form  of  vaccine  for  use  under  un- 
favorable conditions  of  transportation  and  storage.  In  preparing  the 
dried  vaccine  the  process  of  desiccation  must  be  done  vdthout  the  ap- 
plication of  heat  and  must  be  as  rapid  and  complete  as  possible. 
There  are  several  methods  recommended  for  its  preparation, 
Schtibl  uses  the  pulp  obtained  in  the  ordinary  vfay  by  grinding  it  up 
in  a  sterile  mortar  and  spreading  it  over  a  large  surface  under  asep- 
tic conditions.  After  that  it  is  dried  rapidly  over  a  hygroscopic 
chemical  in  vacuum. 

Degive  recommends  drying  the  ground  up  pulp  in  a  drying  chamber  by 
passing  through  a  current  of  pure  air  for  three  hours,  the  tempera- 

-f  the  air  not  to  exceed  25* C. 
According  to  Camus  the  ground-up  pulp  is  first  frozen  and  while  in 
this  state  it  is  submitted  to  instant  vacuum  in  the  presence  of 
sulphuric  acid  or  phosphoric  acid. 

The  dried  vaccine  thus  obtained  is  pulverised  "  , 

after  .rhich  it  is  introduced  into  brown  glass  ' 
'"lame  under  a  maximum  vacuum.  In  these  tubes  it  should  be  storwd 
p.'iifay  in  the  cold  protected  from  heat  and  light,  particularly  f- 
sunshine.  They  are  packed  up  separately  in  wooden  boxes  and  s 
to  their  destinations  rdthovit  having  to  take  the  precaution  o"" 
ing  them  at  ice-box  temperature  as  in  the  case  with  glycerine ' 
cine  virus.  ".Then  oper         "  d  vaccine  should  at  once  be  e- 
'  ''"    "   "•■    '   ';  ^lyoerina'ed  water  and  kept  cold  ' 


•  20- 


VI.      VAC C THE  ESTABLISHLiLTITS.. 

Vaccine  eabahlishronts  vary  greatly  both  in  their  ©'iui, 
their  operation,  and  v/e  shall  touch  on  them  only  in  a  very  generp.l  iray. 

1.  Equipment. 

The  buildin^To  consist   of  operation  room,    laboratory,   cold   z'---'yy 
animal  house  and   stables.  The  operation  room  generally  has  tiled  vfp.lls     :  1 
concrete  floors  and  is  usually  equal  to  that   of  an  ordinary  hospital.   T'    ■- ; 
--]vi,-3?ed  vdbh  special   operation  tables  vrhich  may  be   of  the  ordinary  tlT'  :r 
variety  or  it  may  be  that   of  the  fixed  kind.  The  laboratory  is   of  th*; 
t^/^ie  and  needs  no  special  mention  here.   In  case  special  methods  for  er.ul:' 
fl'i'-iZ  ■''■lie  pulp  is  adopted  it  may  have  the  particular  grinding  machines.   1". 
s'  r.bles  are  divided  into  quarantine   stables  and  incubation  stables.   In  the 
former  animals  are  kept  under  observation,  and  in  the  latter  are  housed  vac 
cinated  animals.  The  latter  should  be  so  constructed  that  the  floors  can 
be   flushed  daily  vdth  water  to  T--a3h  awa;  ••.,.'.  i.      animals. 

2.  Op?ration. 

In  this  country  v-.c.^ine  est'-blisi-anents  are,   ''   "    xeptions, 
conducted  by  private  er^-  ies  they  are 

generally  operated  by  i--ie  =;overriment.  The  acV- 

is  v;ell  borne  out  in  tbe  case  of  Germany  vrhere  there  are  t-..w;i!.y-l.-..o  vl-.c- 
cin?  laboratories.  IV-ese  make  annual  r-  ■  '  ■  '  ' -"  are  consolidated  and 
publi-'-.ed  annually  in  the  "Kelizinal-S'  Uitteilun;;  ^'-  m  -:  '; 

KaiserTichen  Gesundheit saint e".  This  general  report  describe 
dual  ■'  boratories  and  j^lves  the  cost  of  maintenance  as  veil  as  the  pro- 
'uctior  of  each.  It  also  states  the  methods  used  in  caring  for  and  vacc:n- 
?.^..'.rz   tlio  anim-ale,  coll'--'^*-   ''■  -•-'t,  the  seed  virrr  •'  -v  ''-  ■  ''  ' 
of  prorartng  and  distr?.'  ,   and  notes  all 

-?irr'-'."ic  observations  made  during  the  year  in  each  laboratory.  Such  a  lo- 

■  Tt  13  not  i?03i-'V"  ■         '  . 


VII.    .izTTitp  c?  F^zpA^-rTai  OF  "-•.gciKE  vi:?TT3  HI  tit  i:".t  ycri-  zirr 
:;-;.L7i:  y  r;jTMK"T. 

The  vaccine  lal^orr.lo.y  -•?  this  ■•''y  health  department  is  lo 
Ctisville,  IJ.Y.  Vhere  :.:  "   '  '    \   out.  The  pulp  coll 

sent  to  the  city  la'borj'.tory  for  treatment  there. 

Female  calve 3  -ths  old  are  preferred.  The  animal 

is  k-^pt  in  quarantine  for  a  ,v- /  :■.  ■  .  -.'.d  uberculin  tested  before  use.  After 
having  passed  the  veterinary  observation,  it  is  clipped  and  vmshed  and  the 
hoofs  scrubbed  as  -srell. 


71^.  1.-  Clipping  and  Waging  of  Calf. 

.  )  ' 

The  animal  is  then  place'!  ^  a  bench  on  its  side  with  one  hind  leg 

fastened  in  vertical  position,    and  the  ?5te  to  be  vaccinated  comprising  the 

abdominal  wall  and  the    "      '  is   shaved  and  mobbed  /!ry.   It  is 

then  taken  to  the  operating  iu:<;.i  fixed   on  to  the  operatin   table 

irT.T.  in  Fig,   2.  Tlie  site  of  vacci.       '  -'     '  ■  ■- "     -^-ile  water  followed 

■y   :,v-      •:;1.  TFhen  the  ekln  is  thorourhly  -firial  linear 


incisions   is  mnde  wi'.li  a   scalpvl  abtfut   one-fourth  of  an  inch  a.pe.i-v  .  .  io 

incised  nrea  is  rubbed  in   tlie   sead  virus  whioh  is  the  human-calf -rabbit   seed 
already  referred  to.   The  vaccinfition  is  done  in  sections  until   Mie  vrhole  field 
is  covered.   3 one  time  is  allovfed  for  the  vaccine  bo  dry  before  the  animal  is 
released  and  kept  in  ("he   stanchion   (l^ig.   5). 


Table   of  Cast  Iron. 


The  animal    1=   ...•ij    r.v.r-   .    ici-  ':••]    ■■■n    •ilLn-i-      r-    .;■    I'l'-j-,; 

The  temperature  and  i^^^neral  conlition  is  '.T?.toherl  daily.  On  the  six".:    ' 
pulp  Is  oollrcted.  For  this  purpose  the  co.lf  is  again  placed   on   ' 
t-.he  operabidi!   room.   The  vaooinated  area  is  flushed  vdth  sterile  water  and 
dried,  "he  vesicles  are  removed  v,-ihh  a  sharp  curette  scrr.ping  only  once  over 
each  par^   ■-    --■'"-  --'    'n  have  any  blood  -•      ">  ■•-   vdth  the  pulp. 


4.- 


'ea  afM:er  Removal  of  ;  uxp. 


The  material  collected  is  -..uighed  and  emulsified  by  rubbing  it  -with 
a  3olv':ir.r.  contairing  glycerine  50^.,   carbolio  aoid  1,^1  and  water  49/1.  The  pro- 
's -.  .  ho  four.  The  emulsion  is  passed  through 


■por'rA'n   of  pulp  to  ^h-j  oSltj';-'. 
a  •i'^-r:?3h  sie- 

^ken  through  a  ' 
;.  .  .:i:.n  l3  bottled  in  100  o.c 
--,,^  4-^.  {.,-^Q  weeks. 
A  bac^rr- 
'  •  -'ed   for  CO'    ' 

■"  Tvhich  need  not  be 


^roxmd  up  vdtl:  mortar  and  pes  Me.  Tt 
.-.jze  strainer.  The  resultinj  fine  sus- 


"  hhe  vacoin 

'anus,   the  bacterioTo^' cp.1 
If  the  laboratory  tests  are   sr.' i  3- 


factory  tho  viru^is   Mion  tesiod  clinicallj''  on  priir.ary  oases.  Five  children 

are  vftccina-hed  each  rcceivin  "tions.   All  the  fifteon   ' 

•lur.t  take  normally  before  the  vaccina  is  issued   for  general  use.   Every  lob 

while  on  the  narlcet  retested  clinicRlly  and  v/hen  the  take  is  not'  '    '       "  " 

off  the  vaccine  is  recalled.   In  suirmer  the  ^'xpiration  date  is  tv; 

and  in  vdnter  three  months. 

The  special  feature  of  this  laboratory  in  preparing  its  product  is 
the  use  of  the  Viunan-calf-rabbit  seed  as  well  as  the  very  close  linear  inci- 
sions made  on  the  calf  in  order  to  get  confluent   o  -    ' -        . 


"•^"".  I-ETII-^D  OF  PREP.IR.1 


VACGin?  VIRUS  A7  THE  3'^TTir^" 


ic'rT.m^.izi:7  ly:,ti-t  est,ybli3ii:.j:i:t. 

liAi-    •.■j^aoli.^hnentj   the  biggest    of   its  kind   as    it  prepares  v.ccine 
for  the   supply  of  the  ^vhole  covintry,   is  located  at  Hendon,   a  suburb"  of  London. 
The  buildings  consist  of  a  magnificent  modern  laboratory,   cold   storage  plant, 
an  f\nimp.l  house  and  four   stables. 


1.    --'1'  Calves. 


-25- 

The  calTVes  usod  here  are  obtair.ed  on  tl^e  hire  system  through  n   '•■n- 
l:rac.tor.  Th:>y  are  from  four  'o  six  months  old,  and  must  be  perfectly  ' 
?.nd  have  a  j^ood  clean  skin.  They  are  observed  under  quarantine  for  a  v. 
fore  use,  Th:  day  previous  to  vaccination  the  temperature  of  the  calf  is  taken; 
this  should  be  about  102'F,  The  animal  is  not  clipped,  othc  •  ual 

I 


'ig,  C-  Cperation  Room  equipped  with  Tilting  Operating  Tables. 


Pig,  7.-  Shaving  ".i 


-:^r,. 


■     ^      ->''  preparation  of  hi 
f^ination   1.-   nob   ex-tci,:..! 
superficial  linear  ircisicn.- 


(?i{;.  7).  The  er'--  ■',^•.  .,'-  .- 
•'"-•^ion  is  inr, 

inch  apart.  Rabbit 


seed  is  then  npplied  with  a  spatula  and  rubbed  into  each  incision.  Hone  is 
applied  betwe   '"   ' '  es  (Fig.  ?) . 


'is.  S.-  Shov.-in^  Extent  of  Vaccinated  Area. 


Fig.  -. 


us  alon^  Lines  of  Incision. 


.l~er  vaccination  the  tmh^'-rl    "   ,•  ■-.av.- '  '  ,  '-li  ■  " ,  ■•iV-'.;  r,r,  '■,'  \'; 
v.-Viere  s^.rav/  is  used  for  "leddin^j,  &.h 

perature  is  taken  on  the  fourth  day,  and  it  is  generally  betv,"en  104'  and  105' 
On  the  fifth  day  the  vesicles  "re  collected.  Great  care  is  exercised  on  the 
classification  of  the  developiivj';'-  of  the  vesicles  before  collection. 


Fig.   10, 


'ifth  Day  affcer  Vaccination, 


.  11.-  Collecting  Pul 


c~;  ■  ;'ile  water  after  which  it   is  mopped  dry. 

are  'xv:n.  spoon  and  tp ;^  pulp  collected  in  a  st 

■•jottle.   Th-:'  '/r.ole  pulp  is   '\.q-   taken  to  the  laboratory  and  empti'. 

a  sterile  porcelain  dis'  "Is   Coroepa.   I'.    ' 

vrei^hed,   aft.er  vfhich   it   i      ^.  ,■  ..;       .1    .--.    .    y.s.    l.;.,  ..-.    '■.■.   a  j;r;.-vio'.i3ly   sL'..  '.1    .. 

C"..aiybiius  machine   (Fig.   12),   Four  to  six  tines  by  vreight   of  bne  pulp   of  a  ^ly. 


w 

1 

^^^tmm^am^ 

'ijj.   12.-  Pulp  Grinding  "achines. 


cerin:   i.-ixbure  made  up  of  pure  glycerine  50^  by  vreight,  distilled  water  50,^1 
l.y  ".'ei^ht  and  clove   oil  1  in  1000  is  added.   After  thorough  ;;;rindinj  the  nater 
-■  -   ' -.-".nsferred  to  glass   tubes  of  50  c,c,   capacity  -:rr'' -'^   "■•      '  --^^ 

'  le  corks,  and  kept   in  cold  storage  at  -10*F. 

Tn  the  meantime  p.  bacteriological  test  in  made   once  each  vre^v  ^.r, 
'"  the  organisr 
■    -'•--  '  ■  \^    -'  .  -zilinination   ia   pracfcleally  aoo 


The  vnaslne   is   finally'  tetted   on  children   and   If  ^he   result; 
satiafactory  ■  holding  about  30 

r.illigrr.r.s   sufflcitjnt   for   one   vaccinati  .'u.  liio  l/uljea  u:'  individually 

.:ibb   p.   small  hand  .-naohine  (?is.   13). 


■"ig.  13.-  Charging  Capillary  Tubes  with  Hand  Machines. 


Pr.rticular:;  of  '-he  calves  used  are  kept  in  a  register  together  vrith 
the  results  of  all  the  cases  vaccinated  -.rith  the  product  fron  eachaninal.  Their 
reports  for  the  last  ten  years  on  a  total  of  nearly  three  irallion  primary  cases 
vaccinated  Ti'ith  their  vaccine  virus  show  a  success  of  99.4,o. 

The  methods  peculiar  to  t'uis  laboratory  and  regarded  as  essential  to 
the  succeasrul  production  of  vaccine  virus  consist  in  the  avoidance  of  over- 
vaccination,  the  use  of  rabbit  seed  virus,  and  the  dilution  of  the  pulp  ac- 
cording to  the  quality  of  the  vesicles  developed  on  the  calf. 


In  closing  we  may  -  "';h.'Ugh  certain  features   oT  M  .    ^oi-T-: 

are  practically  connon  to  the  Ir-horatories  visiled,  yet   incli  plf 
peculiar  method  and  special  feature  without  the  employment  of  which  it  is 
clair-.ed  to  be  well  nigh  ir.possihle  to  produce  reliable  vaccine  virus.  TViis 
v/ould  seei-i  to  indicate  that  although  certain  recognised  rri.-ciples  are 
accepted  yet  the  question   of  producing  vaccine  under   stan-vlarcl  uiothoda  is. 
still  to  be   solved.   Our  knovrl-^dge  upon  the   subject   so  far  is  not   sufficieiit 
to  admit   of  any  definite  standardization  as  to  its  methods  of  preparati  ;r. 
and  potency  tests. 

X.      ACiaT0-.7L]rDaiO]T . 


',Te  are  glad  to  say  bhab  our  reception  7ras  especially  cordial  and 
that  every  courtesy  was  shovm  us  at  tlie  places  visited.  Cur  thanl  s  are  due 
to  Dr.  Poor,  director  of  the  ITevr  York  City  Vaccir-  '-"  ■— .'  -:-y  at  Ctisville, 
r.nvl  to  Dr.  H,  3,  Frenlin  of  the  Government  Lymph  .         nt  at  "-ndon 
r  r  ^'""'!G  us  all  the  inforration  at  their  disposal  vdth  referenc 
thods,  results  and  other  data  in  the  preparation  of  their  vaccine, as  well  as 
the  facilities  afforded  us  to  r^e  practical  observations  during  the  course 
of  our  stay  at  ^'  '  •  ".  '  •  '^.-ifc. 
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